Non-specific urethritis (NSU) is treated as an entity, yet it includes cases of urethral inflammation presumed to be related to the presence of probably several specific organisms. The effectiveness of the tetracycline group of antibiotics in comparison with other forms of treatment is not in doubt (Wilcox, 1972). In the present study we wish to remark upon the aetiology of NSU and to discover whether tetracycline treatment can assist us in understanding the nature of NSU, and also to comment on the best application of tetracycline therapy.
Non-specific urethritis (NSU) is treated as an entity, yet it includes cases of urethral inflammation presumed to be related to the presence of probably several specific organisms. The effectiveness of the tetracycline group of antibiotics in comparison with other forms of treatment is not in doubt (Wilcox, 1972) . In the present study we wish to remark upon the aetiology of NSU and to discover whether tetracycline treatment can assist us in understanding the nature of NSU, and also to comment on the best application of tetracycline therapy.
NSU is generally diagnosed in those cases of urethritis in which the exudate is mainly made up of polymorphonuclear leucocytes and contains no micro-organisms visible in the Gram-stained smear. A proportion of cases contain one or more of a variety of micro-organisms, such as Chlamydia, Mycoplasma, and bacteria other than gonococci. Trichomonas vaginalis and Candida albicans may also cause nongonococcal urethritis. The possible aetiological factors were reviewed by Csonka (1965) .
NSU and the main aetiological factors in non-gonococcal urethritis in men (1) Allergy An allergic urethritis (NSU) may be due to both non-infective and infective factors. Non-infective factors have been suggested in the past as a cause of urethritis. Evidence for the existence of delayed hypersensitivity in patients with NSU was investigated by skin-testing, and the literature reviewed, by Grimble and Csonka (1955) . Weston (1965) cited further evidence to support an allergic aetiology of NSU.
The probability that an infective factor might also be involved in an allergic urethritis is supported by the finding of increased serum immunoglobulin levels similar to those occurring in gonorrhoea (Scott and Rasbridge, 1972) .
The earlier work seemed to implicate mycoplasma as a possible pathogen (Dienes, Ropes, Smith, Madoff, and Bauer, 1948; Morton, Smith and Leberman, 1951; Nicol and Edward, 1953; Berg, Weinberger, and Dienes, 1957;  Grimble, 1959 Grimble, , 1968  Klieneberger-Nobel, 1959; Card, 1959) . The consensus of opinion was that the organism was a 'potential pathogen'. Further work has both substantiated and failed to verify the earlier results. Those who consider it to be a commensal only include Freundt (1956) , Black and Rasmussen (1968) , Taylor-Robinson, Addey, Hare, and Dunlop (1969) , and Gregory and Cundy (1970) .
The role of Mycoplasma in genito-urinary disease therefore remains an enigma in its obvious 'opportunism': its presence as a commensal and yet its existence in severe disease states, and also its capacity to stimulate an immune response. The following investigators have provided results that should not be overlooked in this context: Stokes (1955) , Jones (1967) , Tully and Smith (1968) , Sepetjian, Thivolet, Monier, and Salussola (1969) , Ford (1969) , Mardh (1970) , Mirdh and Westrom (1970) , Russell and Fallon (1970) , Pachas (1970) , Shepard (1970) , Caspi, Herczeg, Solomon, and Sompolinsky (1971) , Hofstetter and Schmiedt (1972) , Jansson, Vainio, Lassus, and Tuuri (1972) , Hill, Philip, Greaves, and Purcell (1973), McChesney, Zedd, King, Russell, and Hendley (1973) , McCormack, Braun, Lee, Klein, and Kass (1973) , Kundsin, Parreno, and Kirsch (1973) , Boe, Diderichsen, and Matre (1973) , Sompolinsky and others (1973) , Wentworth and others (1973) . In severe disease and in septicaemic conditions, Solomon, Caspi, Bukovsky, and Sompolinsky (1973) isolated M. hominis more commonly than T-strain. The relation of M.
hominis to reproductive failure (Kundsin and Driscoll, 1970) and to respiratory tract infection (Mufson, 1970) , and the recent evidence for T-strain colonization of sperm (Gnarpe and Friberg, 1972, 1973) are also pertinent.
(c) BACTERIAL CAUSES
There is no firm evidence for the involvement of specific bacteria in NSU, nor in fact for mildly pathogenic and commensal bacteria. The bacterial causes of NSU were reviewed by Harkness (1950) . Furness and Csonka (1966) isolated Corynebacteria, and Kozub, Bucolo, Sami, Chatman, and Pribor (1968) reported the presence of a non-motile Gramnegative rod (Mimea polymorpha, var. Feinberg (1954) .
The incidence of T. vaginalis in males with urethritis has been studied by a number of workers (Feo, Varano, and Fetter, 1956: Symposium on Trichomonal Infestations, 1957; Lanceley, 1953 Lanceley, , 1958 Burgess, 1959; Rosedale, 1959; Sylvestre, Belanger, and Gallai, 1960; Willcox and Rosedale, 1962, Wisdom and Dunlop, 1965) . From these studies it is apparent that the incidence of trichomonal urethritis in the male is variable. The consensus of opinion in the United Kingdom is that its incidence in men with non-gonococcal urethritis is approximately 10 to 15 per cent. The apparent incidence in the male rises with the care and length of time that is given to its isolation. In one clinic (personal communication from Dr. M. A. E. Symonds), the incidence of Trichomonas in abacterial urethritis is 15 per cent. and the organism is isolated in over half of the male consorts of women with trichomoniasis.
(e) GENITAL CANDIDOSIS This has been investigated by Winner and Hurley (1964) and reviewed by Rohatiner (1966) . Rohatiner found that, in male consorts of women with candidosis, 7 per cent. of the men had urethritis containing yeasts, and over 54 per cent. had NSU. The cause of this high incidence was discussed. Candida cystitis has been discussed by Zinke, Furlow, and Farrow (1973) . The significance of circulating antibody has more recently been investigated by Stanley, Hurley, and Carroll (1973) and Dolan and Stried (1973) . (3) Non-specific factors Whatever these non-specific factors are, whether traumatic, irritant, or partly arising from "excessive use", it is apparent from clinical experience, and from the facts of this study, that a proportion of cases of NSU arise when there is no ascertainable abnormality (other than the anterior urethritis) in either the man or the woman. This can be seen from the results of a particular group in this study (see Table III and Discussion). Siboulet (1960) Martindale, 1972 (Jawetz, Hanna, Dawson, Wood, and Briones, 1967; Dawson, Hanna, and Jawetz, 1967 
Results
The results of the trials are shown in Table I . The response to the tetracyclines, when strict criteria of cure are applied 2 weeks from the start of treatment, is less good on the whole than some reports lead one to suppose (Willcox, 1972; Bhattacharyya and Morton, 1973) . It is common experience, however, to find that a proportion of cases spontaneously recover over a period of several weeks. Thus a better response to treatment will naturally appear to have taken place the longer the follow-up (see Fowler, 1970; and Discussion below) .
The results with tetracycline were not quite as satisfactory, in this study, as those with triple tetracycline and the 4-or 10-day course of oxytetracycline ( Table I Table I ), in contrast to the findings reported by John (1971) and Bhattacharyya and Morton (1973 In an attempt to throw some light on the question of the infective versus non-infective factor in the aetiology, a selected group of women consorts of a special category of men with NSU was also examined. The women were the ONLY consorts of this group of men, men who had NOT had a previous attack of NSU or any other genito-urinary disorder (see Table II ). Of the 110 women thus examined, 11 per cent. had a trichomonal infection, in 29 per cent. Candida was present, and in 45 per cent. there was a vaginitis; 33 5 per cent., however, were entirely normal with regard to the appearance of the vaginal epithelium and cervix, and the bacterial flora (Table  II) . It is our experience that the vaginal bacterial flora changes rapidly when infection with Mycoplasma, Candida, or Trichomonas occurs.
Discussion
The results of these trials were not unexpected, and it would be well to discuss four aspects in particular:
(1) The way in which the tetracyclines are used in NSU; (2) The light that is shed on the possible aetiological factors; (3) The meaningfulness of the term 'non-specific urethritis', and the natural history of this disorder; (4) The female consorts of men with first attacks of NSU.
(1) Although tetracycline itself is said to be therapeutically more effective than 'oxy'-and 'chlortetracycline', the latter are usually prescribed. From the evidence of this trial, the most effective drug at present in common use in NSU seems to be either triple tetracycline (Deteclo) or oxytetracycline. The effectiveness of the tetracycines in this study lies There also remains doubt concerning the role of Chlamydia in urethritis, and its sensitivity to tetracyclines. But it is in this group of cases that increased amounts of treatment might be expected to lead to improved results. As already mentioned, however, the effectiveness of a 21-day course of treatment in our cases does not reveal the superiority over short courses that would be expected were such an infecting agent the major cause of the disease (Table I ) (that is, unless this particular agent were fully sensitive to moderate amounts of tetracycline). Such behaviour makes the exact relationship of the Chlamydia to the urethritis a difficult matter to unravel.
Evidence for a multiple infective, non-specific, or non-infective causation of the inflammation in a significant proportion of these cases arises from several sources. First, there are the results of several workers (Tables IIIA and IIIB) ' The data show that none of these agents tended to occur alone and all were found more frequently in the presence of other agents than as single isolates'. This suggests a multiple infective aetiology in many instances, and such may also be the case in men. Secondly, the results of the placebo trial (see below (3) and Table I ) and the results of examining the consorts when a proportion of the women, who were the sole consorts of the men, were clinically healthy and had a normal bacterial flora (Table II) , suggest a non-specific or even a non-infective aetiology in a proportion of cases.
(3) The knowledge that between 20 and 34 per cent. of cases of NSU clear up spontaneously in approximately 2 weeks, brings us to another question: Is it always necessary to treat all cases of NSU energetically? Fowler (1958 Fowler ( , 1970 , and personal communication of current work) discussed this matter and investigated the natural history of the disease. There was no evidence of urethritis 14 days after starting a 4-day course of tetracycline in 72 per cent. of Fowler's cases (a figure very similar to the results in this present trial). His spontaneous cure rate, however, using lactose as placebo, was 34 per cent. at 2 weeks. He found that recurrence of the urethritis after 2 weeks was commoner in the tetracycline-treated group than in the group treated with the placebo lactose. But recurrences, he noted, were less frequent in the tetracycline-treated group when higher dosage was used. Table IV , which also includes his unpublished observations, is worth studying in the light of the present discussion. Table II ). Beside these data should be set those (see Table IIIB ) of Sompolinsky, Harari, Solomon, Caspi, Krakowski, and Henig (1973) , Wentworth and others (1973) and Solomon, Caspi, Bukovsky, and Sompolinsky (1973) depicting the frequency of Chlamydia and Mycoplasma in this type of case and the presence of 'multiplicity' of organisms. 33-5 per cent. of the present group were healthy. Very little work has been undertaken on the role of non-specific vaginitis with an abnormal flora (or even the normal for that matter), or that of cervicitis (other than gonococcal and chlamydial cervicitis) in relation to genito-urinary infection in men. There would appear to be room for further studies.
Summary
The possible aetiological factors in non-gonococcal and non-specific urethritis are reviewed. 
